One of the most challenging, but rather interesting, topics in the literature of Arabic phonology and morphology is the broken plurals (BP). The most widely acceptable account of Arabic BP, as far as I know, is McCarthy (1982) within the framework of Autosegmental Phonology. This paper presents and discusses the model of McCarthy (1982) and shows that it is unsatisfactory for providing a plausible account for Jordanian Arabic BP, as it suffers from a number of exceptions that McCarthy found hard to account for. The emergence of Optimality Theory (OT) in the 1990s has opened the door for further perspectives of treating different phonological problems. This paper shows that there are three major issues that constitute a challenge to McCarthy's Model of Arabic BP within the framework of Autosegmental Phonology. They include dialectal variation, the existence of more than one surface plural form for the same input, and the difference in the outputs of BP forms with the same underlying form. It also cannot account for the diverse shape of similar forms. As an alternative, this paper proposes a model within the framework of Optimality Theory that can account for and solve all the challenging problems for McCarthy's model in a satisfactory and straightforward manner.
Introduction
Broken plurals in Arabic have been undertaken by a number of researchers. Abd-il 'al (1977) , McCarthy (1982 McCarthy ( , 2011 , Hammond (1988) , and McCarthy and prince (1990) , are just a few examples. It is strongly believed that the above researches have failed to offer a satisfactory account of broken plurals in Arabic within the framework of traditional morphology. Russell (1995: 104) admits that traditional morphology cannot address issues, such as, how the right allomorph is chosen for each context and what determines the order of morphemes in a word. Indeed, linguists have never had unanimous agreement on any questions concerning morphology (Ibid: 104). Russell adds that classical morphology failed to meet the following challenges. The first challenge is that "the chances that phonological rules made to uderlying representations are not random." (p. 106). One instance on this challenge is the English plural. The second challenge constitutes the idea that words are composed of well-defined pieces called morphemes. An example relevant to this point is the root-and -pattern or templatic morphology of Semitic languages .The third challenge involves the way classical morphology relates uderlying representations to the surface structures by a series of virtual rather than real time sequence of changes. One example in mind is reduplication (see Russell 1995: 106-107) .
is traditionally defined as a plural form which indicates more than three and shares with its singular form its meaning and origin (Abd -il 'al, 1977; 27 What makes the picture more complex is that in each of the above five forms there are various cannonical forms. For instance, in the case of the ultimate plural, there are four different cannonical forms as shown below: Abdel-'āl (1977: 35) argues that the canonical forms of Arabic BP are numerous. They reach thirty forms. This number refers to all BP forms whether they are regular or irregular. Also Al-Daḥdāḥ (1987: 59-61 ) expresses this diversity of BP canonical forms in several charts.
McCarthy (1982)
To explain the difficult and un-predictable formation of Arabic BP, McCarthy (1982) While describing some BP surface forms, this template doesn't account for a number of existing facts. First, the fact that certain underlying nominal forms that are similar in structure vary in their BP surface forms. It also fails to explain how such variation exists. This is evident from the following examples:
Surface forms CaCiC Surface forms CaCaC
The examples in (4) argue clearly that nouns that have the same underlying canonical structure vary in their surface forms, which is unpredictable. Therefore, following McCarthy (1982) in stipulating constraints to account for the different surface forms of the same underlying nominal stems is irrelevant. Rather it is both the underlying and surface canonical or templatic structures that matter. In other words, the above examples argue for linking underlying templates with possible surface templates. That is, as will be shown, I assume that the relation between underlying and surface forms is template driven, i.e., templates govern both underlying and surface forms.
The second instance of such exceptions is the fact that certain nouns may have two different broken plurals. Again, the examples in (5), below, pose another challenge to the traditional theory. The same noun has two different BP surface forms. This fact, in turn, argues that the relation between underlying and surface forms cannot be explained by a single rule that produces a single output. In other words, the used rule must allow the production of more than one output, a fact that traditional theory does not allow. That is, variation in the output calls for the neccessity of using a thoery that allows producing more than one surface form for the same input: (6) that an underlying form has two different surface represenations in two different Arabic dialects and may have other forms in other Arabic dialects. This fact again calls for a model that allows the production of more than one surface form for the same input.
The New Model
To account for the above gaps in McCarthy's model, a new model should be proposed. This model which follows the lines of Optimality Theory must provide an account for the following facts: Constraint (E): Ranking Component (RC). Possible candidates are ranked heirarchically. The most optimal one is highly ranked, then the lower-ranked ones follow.
Given the above constraints, the model in (7) would have the following form:
(8) The structure of BPM 
. BPM and the Problematic Data
The above model explains the gaps in the analysis of McCarthy (1982; 2011) . Dialectal variation, the existence of more than one surface plural form for a singular nominal stem, and the difference in the surface forms of stems with the same underlying canonical form, are all explained within the framework of this model by virtue of the Ranking Component (RC). As will be shown below, RC explains why X dialect uses A BP form, but Y dialect uses B form. It also explains the presence of several BP forms for the same underlying input. Furthermore, it accounts for the variation of surface BP forms of nouns that share an identical underlying canonical structure.
BPM and Dialectal Variation
The question why 'Abady Arabic (AA) uses different BP forms from those of the Rural Jordanian dialect (RD) can be explained easily by BPM. To illustrate, the underlying noun /bāb/ 'door' is realized in AA as [bībān] , but [bwāb] in RD. BMP explains the existence of these two different surface forms and their use in the two dialects as follows: Vol. 6, No. 1; 2013 (10) BPM and dialectal variation (10), TG assigns the major templatic forms, while STG specifies the details for each template. These details include the insertion of prefixes, suffixes, or infixes like /t/, /'/, /st/…..et. Such details are considered "problematic" in McCarthy (1982: 191-192) .
CG produces candidates that match the canonical structure of each subtemplate. Therefore, the number of generated candidates is restricted to the available number of the produced canonical structures of subtemplates. Accordingly, this restriction reduces the number of possible candidates and makes the process of candidates production more specified in terms of following a strict mechanism.
For CTC, all candidates that violate the common and well know canonical structures of Arabic BP, as listed in Al-Daḥdāḥ (1987: 59-61) It is important to point out here that treating this difference in the output in the two different dialects in terms of a difference in syllabification is irrelevant. Although the two dialects vary in their syllable structures, the use of both [bwāb] and [bebān] is acceptable in both dialects. Preference of one form to another is a matter of output ranking.
The new model can also account for other BP forms variation between AA and RD. For instance, the singular form /raġīf/ 'loaf of bread' is realized as [riġfih] (11) The different outputs of RD and AA for the underlying noun /raġīf/. [bayt] . These forms may also carry another meaning, namely 'lines of verses'. The BP form that carries this latter meaning has to be marked in the input as [bayt (v)], where (v) stands for 'verse'. In reality, Arabic speakers use and understand three outputs for this specific input. For BPM, the production of such outputs is plausible, but for McCarthy (1982) and traditional theory only one output form is acceptable, but the other two forms are exceptions, contrary to facts.
BPM and the Different Outputs of Similar Underlying BP Forms
Similarily, in the case of similar uderlying inputs which have different output forms, RC would highly rank the most optimal output after CTC matches the right candidate with the right subtemplate. That is, as shown below, CTC selects three possible outputs for the underlying singular noun /ḥamil/ 'load'. They are ['aḥmāl] , [ḥumūl] , and [ḥamlāt] . RC, in turn, ranks them according to the speaker's preference. With this view in mind, there is no need to be restricted to the generalization that similar underlying inputs should have a similar surface form, as shown in (13). Rather, a single input could have more than two outputs that are acceptable by BPM, the speaker, and reality.
(13) BPM and the different outputs of similar underlying BP forms In addition to the numerous exceptions cited, there are three major issues that constitute a challenge to McCarthy's Model of Arabic BP within the framework of Autosegmental Phonology: Dialectal variation, the existence of more than one surface plural form for the same input, and the difference in the outputs of BP forms with the same underlying form. All of these problems argue clearly that such a model is neither adequate nor plausible to account for the challenging broken plurals of Arabic. The proposed model within the framework of Optimality Theory in this research shows clearly that a nominal stem can have more than one BP forms as acceptable outputs. Selection of the optimal output is determined by a dialect/speaker by virtue of the ranking component, RC.
